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1020030043863 2003/7/30 
^ Vt 3£- DDR SDRAM <*]*\2\ a] JESS'S 1- ^oj <^a>o_^ o]^ -^-Jl^M 

€ EfloiEj. cfloiE} sfl^i^i ^^>ji tfloi^ °m 

-^Rr ^-f , data rate 400MHz zi^r ^^HMS. <&3I3 £.3. e}o) e ^*)-g- ^ ^ &o_ 

^, ££*V, £ 7^ <£ ^ $a^-°l, tDQSS7V 0.75tCK ifl*l 1.25tCK «?] S^HH < &^3 < ?] ef 

,£ 3 
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1020030043863 #^ 2003/7/30 

DDR SDRAIVN^ ^ method for masking the 

postamble ringing in DDR SDRAM} 

5L 4^ ^^ofl ^ A o V IJ^H. 

£ 5tt *f#-*M *)1 2 ^*H. 

£ 6£r ttf^- *3°<J ^K^^ X| 3 ^Hl. 

S. 7a, 7b^r £ 3 vfl*] 6<H1 a>-8-€ -iQs^ &r°l n J-£. 

*\}5LZ\ #*HH^ i^B^l- *8<9 ^AS, ^-§1 DDR 

SDRAM el-oje s^a] liEom *yoj ^^-o.g. oi^a) -fi-jL*}*l ^}o)^ 7 } ej-oje 
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1020030043863 ^^ <Qt.\: 2003/7/30 

)> <^iai.^ o_ s DDR SDRAM «1H e^lH ^*Kr ^-f, ^H^Hr ^)S.^ 

#^5l^ DQS ^Jl°11 ^l^H ofls.e) ^vfl^ fif^lAS ^^th n€ 

31, «*ei7> DQS ^1^1- #*lS *i^Rr , i^^^lr(postamble)^l 

*y°J(ringing)^o Vo l t^Hr ^^M- SUirHl, Tjo. 3HEK invalid 

data)!- ^ jL^ol ^sfl€ ^ ^cf. 

l> JE l£- <ati>3<d i^B^l- *g>£-gr -g^S^l B]-ol^l £S ^ ( CLK^ DDR SDRAM 

°fl tWslfe ^ «- ^ M-^tflZL, DQS ^IJLir ^-Hl-si^.«-Ei o]7>s]^ 

*\ DQS £ €^ °H*H C-j]6lEKDQ)7>ol7>^^ f DQ^ nflS.^ 

°fl ^17>£]^ St):, tDQSS^r eMH 7M = 7} <?l7}=i ^pfE^ ^^fl DQS 

-*]JL21 sj-ol^ <H1^7> ^Mj*M*|-*]^ aItJ:* H-eHM, ^tiV^o.^. tDQSS^ 0.75tCK ifl^l 
1.25tCKiLSL 3*fl*14. ^7H, tCK^r S]^- ^1^#^(CLK)^ ^7l* ^-b)-^^. £ 1 

°fl 5fcM*l, £*V3°-S HHeKDQ)^ 1, 2, 3, SAl^^o.^, 5/6^- ^ °J 

ofl tl7V€ ^ 91^ wl-R-JL cflolB|-( invalid data)* sHth=K 

^-*H1 5U°H, 3M*fl DQS e^-ol^i *J ^ 6\}^]6\] ^ls] 

^^Sl^dlojEld, 2)^ 5>] pflol#^(CLK)^ A Al*H) S.7]£1<>1 cIMe}- <^#^ #*1 ^ 

71^1 <y^^-o.s. ^^^cf. £fh DQS ^}Jl£] el-oi^ ofl^i ^ §^ ofl ^ oil ^7lslo1 

o^z]^ cflolEl-(3 ( 4)^ ^^(CLK)^ B A^ofl *\]o)^ <^#^ 
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1020030043863 #^ 2003/7/30 

<13> n^tJI, s.^o\)^]9\. £o] e^-ole 1aec«| o]^:o)l ^oj ^^V(^ ( dqs -tlJ:^ #<&^tr 

A o v ^)°l 1M9*rfe ^-f , DQS ^JJl* ^-o>s-o]^ DQS °1S -B-Jl^ DQS ^IIS. Jfr 

^•W. ol *8<y «HM1 DQS el-o]^ ^ ofl^ofl ^ 7 }s\°] 

DQ ^ Hl-frJL^ ^-3- 54111(5, 6)£r HH^ oja Efl^o)] 7^5} ^.Jr ^o]b}-(3 ( 4)1- 

A) ^5**1, «l-fr3L^: cflol^(5, 6)7} £]Jf ^l<y#^-(CLK)^l B Al^ofl^ ^-7}S\o] xj\o) 

<w> £ 2^ i^H^l- ^^Hl ^ ^1*1-7) fl«H A >-§-^i S63L 

<Q»^9l *\}o]B\. o^^^o ] |s £f SAltVtq-. 

#^3^ ^l D i v DQS ^IJLCE 1 3] ^ Jfi£*fl DQS aJJlo) ofl^^- o|nl*Vcf)o] m.^ o\) 

*}7\ lH|*Hr o] 4 DQS efl^l ^H^fCdis dsb)« °l-g-*M DQS 2fl*l# 

<ie> =L^, ^efl^ <>lei*r tDQSS7> 0.75tCK ifl*l 1.25tCK <?] a3*HWfe ^^Sl 

S ^<=>> 5}^ 31, Ojofl tfltb BW "<}-§- 33.*] >il<H^>7l7> ^B^H ^^A} °J 

^ai^V 0.75tCK~1.25tCK IHS^tt ^ oj ^f>}x] 

<17> S*V, DQS tt]^^ aj^oV^. ^1^^ ^ -f, <qj=L tjfloi^^CLK)^ cflw]sH 1- ofl 

DQS AJ51B] el-o]^^ Efolnj nl^ufl^7l- ^M8*r7fl ^tf. o] ^ o_ f pvT (ProcesS; 

Voltage, Temperature)^^ ^] < y#^(CLK)^l ^«1*><^ DQS ^IJl^l Hr 0 !^ 1 ^ 
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1020030043863 #^ <y7>: 2003/7/30 

EW^o 1 * ^^Ml ^H^M ullS.^ #*H^ ^s] o. ^|^ol 

8> 1^£r ^M^l °fl2-^ ^HH^I e^-oiH 

^efls]^ ^^Hl ^ cflol^ <y?^ ^ 5a°-^, t DQSS7> 0.75tCK 

vfl^l 1.25tCK °1 ^d*HH ^3<y 2^°1H ^« ^ 5U£^- tb ^12-51 #*HH 3 

£ cflol^l- c-flom- efl*H #711; c-ilo]^ 

i&th £ ^ °flS-3 #*HM^ i^B°»f « 0 V^1 w}^^ (a) 

9l7}& dlom# cflol^ cflolEf ZD AH ^3*Hr ^Tfl, (b) 

tflo]Ef $x}6\) Cllol^7> cflolBf <^#^ ^711- -f-sH #3.^ eHol 
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1020030043863 #^ ^7}: 2003/7/30 

<22> Jg. ^ (5) ^-Tfl ^ofl, C-flojE} <^ Afl S ^ C-flolBfl- ^A]^- ^ 5U^r 4 V 

<23> a. ^ofl 4=. cf^. ^a]^o] DDR SDRMH]^ Iae^| *yoj ^ oj-^^. 

(a)DQS tfisi!- -f-*H DQS ^Is* ^^1*>ZL, d] o] e} ^^l* -f-SM ^7fl^ cJM^* ^ 
4l*Hr ^r^l;(b)^-7l DQS w^S.-?^ ^"71 DQS ^IJll- DQS Hfl^Hl *i#*Rr #7fl;(c) 

^"71 DQS -ilJl^ e^o]^i ofl^ofl ^7lslcH 1 IHW^, 4V7I DQS ^ISL^I ^1^1 

^l^M ^ 2 71^ ^:^;(d)^-7| *fl 1 Aj^o} e|-o]^ oflxlofl !g-7)5)o] #7] 

^ 2fl*H 7-RHr ^l;( e )^-7] ;*)) 2 ^IJl^ eM^j cfl^ofl ^i]^ tiME}- <^ »\^£_ 

^7)4^7)1^ cilolE^oflAi -aj^fl CHI °1 #71 0^0]^ *j ^ 5fl*H ^ ^ 

^7ll;(f)^-7) 2 Aljro] ^ ojj^ofl ^Sjo] #7l ^olEf gfl^ofl Aj. 7 1 ^^j) 

^ HM^* Ci|o]El- og^ og # ^ ^ ^71 S. ^^HrRr ^Till- ^«1*H, (g)^7l # 

TflCdHH^ #7} 1 afl*H] ^7l£M iH^Rr ^H^* d l^H A o V 7l 

DQS efl*l2] ^*M- 

<24> i^ofl olo^A^ ^-71 *H ^JL7> «H t]}*®sL ^ ^-Efl# -ft-*l*Rr ^<?>, #7l 

DQS Hfl^o^ ^3.0. ^cftJ-cf. 

<25> ^ «Vrgofl 0X0] A] , A)- 7 ) ^ <^ A]Jri. >£ 7 j cfl o] Ef <^ e) #^-7]l- Hf ^ 7) ±- 
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1020030043863 ^7}: 2003/7/30 

<26> ^ofl °Xo]*] t # 7 ] *m Al^ro} e^o]^ ofl*H ^7l£]ol ^fl<H ^IJ:* ^^Hf 

<27> (^Ajoj]) 

<28> o]S} f £i£-g- t55}aj ygx$Si\ AjAl^ofl c)]^^ j£c} ^^.o^. ^^M^. ^Vcf . 

<29> £ 3 £- nfls.^ ^l^A^ iAEo«|. *yoj ^ ^ofl ttf-E- C-flolBj- <^ 

<3o> £ 3 oflA-1 ( DQS *W300)^r DQS *\5L^ ^ai^ ^s^Kr ^Hjl, D QS ^^1(310)^ 

DQS ^(300)5.^ ai^ S ^a]sH BflAl^ 71^-i- 3HrCh 

<3i> r-flol^ oj^ t^o] Din uW320)ir 3HeKDQ)» ^a]^ ^^^^ #*Hul, ^}o] 

°m sfl^o] Din 2fl ^1(330)^ Din ^ ^ (320)5. ^] Aj^-g. ^a]^ efl^Kr 7^ 

<32> tiHEl- ^ #^71^1 Din I0SA(350)^r UMb}- ^^o] Din efl*l (330) 5.^3 

#^s]^r cflolEl-1- ^a]^ ^s.^ tf-g-, zl HHb}* °J#^ e}<y^S 

<33> "M^, ^HI-^Sl ^ *}W(340)fe DQS efl^lS-^-Ei #^5^ DQS 

^IJ:^ 4|*l7} Hr^Hr , oji- ^ai^ Din Hfl^l (330)^ *lH*Kr ^IJ: 

(Dis_dqs)# 

<34> ol*}, £ 3 oll 51 A] £1 Sl^-Sl -g^t}. 
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1020030043863 #^ 2003/7/30 

<35> Z±o)^ ^6\] ^Aj, <^£]fe ^#*fl DQS ^Jl^ ej-oj^l 6\)x}2\. ^ 6\] 

*H1 ^7151^ Din sfl*l(330Hl cflom(DQ: 5. 12] x^o}^ 1, 2)7} *i^t}. 

<36> Din Hfl*l(330Hl HHeKDQ)^ DQS 2fl*l (310)5L^-Ei #^S]^ DQS ^S.2] €^ 

°ll*H *7l£]<H ^^(alignment)^ c}^-, Din I0SA(350) °}7}Qr}. <^7}*], DQS 2fl*l 

(310)5.^ #^s1tt DQS 4]JL£] °\]x\o\) ^7)s\jl 3^3<H Din I0SA(350)£_ 5. 9l7\z\^ 

31 °1 Effc algn_f 5. S^l^tf. 
<3 7> i=f#, Din IOSA(350)°fl SH^Hr Din I0SA(350)^ o}oflol^-A)7l^ cHoIeJ- 

^1 3)^ Al^i(data in strobe pulse: dinstbpHl ^*r°} #5.^ 2^0] o.S cfl 

<38> ^-71^1 DQS ^ol^i ofl^^ ^ ofl^Hl ^7l5l<H Din efl*l(330) 

°11 ^MeKDQ: ofl?itfl £ lSl cflojEl- 3, 4)<=>fli ^^Ml ^-g-^cf. 
<39> ^ZLS., DQS ^l-M ^*}<*| ^1 1^152} 2 ^JL(dsrt2, dsft2)7> t^*}^, l a] J: 

DQS -tl^^ A]^o)l -^7l£l<>l ^*>Dl, *)1 2 ^IJl^r DQS ^IJL^ ^l^^l ^7)S\ 

o] ^g^tj.. zl^zl, c-IHeJ. eH°m ^ 1 -ilJLS}- ^1 2 *\3l£] ej-oi^ 

<>ll*Hl ^l^H Zj-Z]- Cilo|B}7 r Hfl^]^^, 2 ^Jl^ ^ A] ^ ol] 1=}- <^ #*1 ^3L 7 ] 

^^S. DQS 41JL^ e^-o]^ ^ §^ ofl^ofl ^7l£]<H ; n>^nv DQS 

«fl?itH ^ 1^ ^«l^fl DQS °fl*Hl -§-715]^ Din 211^(330)^1 ^ 3^3<H 
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1020030043863 #^ <H*}: 2003/7/30 

<4i> o]^ ^*H, £ 3°1] 5.*]$. hV^o], ^oj ^ 

^V^(340)» ^1^>J1 ^nf. ^oj ^av ^«.( 3 40)^ DQS sfl^|S.^ DQS 4! 

Jrcq §*g ofl^ 7 > ^*Hr , °1» HH^ o) a sfl^o] Din sfl^1(330)^ 

*lH*Hr ^5L(Dis_dqs)» o] ^-f , Din Hfl^](330)^ *fl<H ^) jr ( D is_dqsHl 

=L a-^Vs} HMe}-» ^^^1 s-*Vcf. £*V, ^ ^«.(340)^ cflolE)- o| AE^ti ^ 

^ ^JJUdinstbp) IEtt EH n <J Ajjrofl Din Hfl*](330Hl ^fl^-£ tiHB]-7> 

<42> o^K 5: 4# ^S^Sl ^ ^^(340)^ -g-^-ofl cfl^ ^ 

< 43 > 3E. 4^ £ n}=. ^oj ^aj. ^-cfJfo} o^Aj^^olt^.. 

<44> £ 4 <Hl^i, ^eflo] AflHia.( Delay _ Set )^ dsft2 Al^S. ^Aj^-O} ^ ^C^Al7}^ 

^^(Delay.SetHH*} *1<3 Hfl*H cflo] 

<45> ^]]o) s^-flH-f (Delay_Re)fe- c-flojE} *1 iHIJi €^ ^lJl(dinstbp) iE^r ZL<4 ^^t!r 

*i^Kr *^fr ^*Rr *l*hg- ^^*Vcf. 
< 46 > ^sflo] ^^(Delay_P)^ ^5]^ ^fr S^Rr 7l^fr ^-cf. 

<47> ^^-ofl 5Uo^ ( igsflo] ^E-?-(Delay_Set)^ eM 1 ^ dsft2 ^^ 7 | _o ^ ^oIb)-^ ^ 

*H sfl^l^- afl Al^o.S. 2:3 *H dsft2 -R-Jl cflo]Bl-7l- 2fl^£]i^- 



22-10 
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eflol ^]H«( De i ay _Set)i *1<3^ dsft2 ^IJl^t %°<J ^ #^ 

(Dis_dqs)l- -^HMl-^JL, 51 5 °\}*] t>}°] efl^)^^ HHel- sfl^o] Din Hfi*l(330)5. 

^1^4. °1 ^-f , Din efl*] (330H) dHeHr aijt 7 ]. <y^£l7l ^M^r -fi-2. 

C-flolE^l- ZLcflS. ^1^4. tj-^- CflolE}!- ^A|5>7l Dis.dqS 4}JL» t| ^ofl o] M-A] ?1 3} 

^ Din 511^1(330)* cfA] 51^1^71^ sit}. Din Hfl^l (330)^1 eMlB dinstbp 413: 

3M^7}- ^ofl Din 5fl*l(330Hl tflt!: sl^lH ^<>1 o) = 

<^lJE-i=- ^eflo] E^lH-^(Delay_Re)^ ^-o]^^. t$o] wj-BJ-^i ^i}. Dis_dqs 

Din Hfl^l (330)^1 cfl*V eMlH -§^°1 o^o^l ; z\)o)^ gjj^-. ^o. ^ 

^ Sj^r ^ si- Jl 2 7fl^ ^^AJ^SI ^ E^olnl^ ^ 

sHMHlE. ^ SfclS.^ ^353°-^, JE 6 oil s\S.M: *l~§-*Rr NM0S 

E.®*]±.z]9\- PM0S B^^l^E^ efl*]-^ c^Kels. ^ Tg^ °- ^a]^ ^ ojcf. 
9> £ 4 ifl^U 6 °\] SAl^ *g<y igAj- ^^w-o] ^o]lol«-o| ( 

t-flolEl- oi^ efl*H 7^1=1 cflo]El-7> tiV^^l ^^.^ ^}o] AlJr( dis _ dqs )o] oloflol^- 

o. ^ ^ ^ oiq. #<3*H^ tHlfisI ^12] ^^1- ^4^o]i nJ-sH ^-R-^-tII ^<>1 

^]Jl(dis_dqs)5l -^4 Efolnj ui ^-tJ-^- S^f-o.^.^ , Ej-ol^i d>c»1-^1^- ^-^.^ ^ ojcf. 
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1020030043863 #^ 2003/7/30 

>o> o]*}, 5. 3 vfl^l 6°fl A>-g-^ Efo]nj £ s. £A ]tV £ 7a, 7b 1- fe^H ^ 

°fl 4^- lil-St *y°J ^ A o v w cM u o^* ^ tiS, £ 7a^r tDQSS7> 0.75tCK ^ ^ 

i^Eofl^. jgoj <gAV ti c V^l h^^. uj-^tflji, £ 7b^ tDQSS7> 1.25tCK <?] ^-f^ IiH 

*S1- *8°<J U-^l H o^* 

ii> £ 7a<HH *r 5d^-°l, *8°<J ^-^(340)3-^ *fl<H ^lJi(Dis_dqs)^ 

dsft2 ^lJL°fl *H <?!°1H!-^cK *fl<H ^l^(Dis_dqs)^ s^t ^(^M 

-f ^iD-gr «c Vc H ^^1, cIMeJ- efl*l*l Din Bfl^l (330)o11 ^3*1 

^(Dis_dqs)^ %M T^C^^M-t ^Tj)^ eJ^lB 

^clsa-I Din efl^(330)S ^^.o. cflo}E].7> o]7>^ ^ ^tj. # n}^o] t dqs 

^°ti ^efl^ ^-f , *fl<H ^lJl(Dis_dqs)^ °Jio)f A^-g. -fr^ji oio E ^ i 

dH^ sfl*l<y Din efl*l(330H t-flolBf^ ^isl-Tfl -fM^^g- ^ 

'2> tDQSS7> 1.25tCK *1 ^-f^ £iBM W 0 V ^* ^*Rr £ 7b^ 

£ 7a^ ^-f^- a>^-^- , C lkp4 ^ dinstbp ^Jl^ s)-o)^ #^ ^ A]jr^ 

ufEl-vfl^. 5. 3 ^ 5&^°1, dinstbp £ 7 clkp4 ^IJl)^ ej-o]^ 

Din I0SA °1] *H>=J el] o) Bf^ #5.^ <y#^ e)-<y_°S. ^^cf. 

,3> -tf^tl: «l-^-^- 0 l , ^-^^1 aflS-Sl ^Hl^-i^l i^Hofl-g. ^o o i ^av «v^| h 0 >^o- 

-ftjLt!- Cfloj^ C-flol^ o]53 efl^ofl 7-^5] ^ 7j-f , ^ oj ^ a^Jf* °l-g-*H # 

71 31 °1 ^-7]- Hf^^l t y JL> cflolEj- O] AE £ M Al^oj) <^}o} 

^ ef^o.S. ^"71 cflolBl-7> ^<^1 ( #7l C-HojE)- 5fl^7> cf-g- cfl ^1 B}-(^ 

^l 0 !^-)* ^ ^, ^- eJ-oiB ^^Al iaeoi| ^o o i ^AV 
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1020030043863 2003/7/30 
A }*<t£r ^«}^o] DDR SDRAM °l£H5L ^-«JS>7|} ^-§-€ ^ 9l^rSr *&<Q^ ^ 

t!: J2.^*M- iM^Rr ^Mi^Rr ^-f , data rate 400MHz °]<#£\ 3.4=- ^-aj-ofl^xE. 

e}o]S § ^ 5^^, SEf, £ 7°1H *r 5^°!, tDQSS7> 0.75tCK 

1.25tCK <?] S^HH #33^1 e^lH -g-^ ^ o^cf. 
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[$^8" 1] 

DDR SDRAM°fl A i^ iiH 0 lt ^ 0 J ^ y o v ^°fl 9X°]^, 

(a) ^^f^L^Ei ^17>^ cHojEfl- C-flojEl- Hj3S|# ^ 2fl*Hl ^\^}JL ^ 

#31; 

(d)^-7l c-HojEf <y#^ ^7lofl nil ol <^#^ e)-o]o.s. 

SDRAM °1] A i iiH<Sl: ^ °J €^ y <M «o v ^ • 
2] 

DDR SDRAM4M a] *goj hv^ _ 

[^T 1 ^ 3] 

*fl 2 A 1 , #7] cflolE} afl^ofl e|)olEl-7> a>^^l ^JE^- >y-7l cflol 

^5]tt 3# S}^ DDR SDRAM°ll B\ £>;Eofl|. ^ oj ^ 
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[^t 1 * 4] 

DDR SDRAJHH^l *8<3 H o v *l u o v ^°fl &<H>H, 

(a) ^i^El 9l7}& CflolEf* cflolEf <3 3 3fl*H ^^3. 

(b) ^"71 C-flolEf <^ Efl^ofl T^S} C-flolEf7> CflolEf <^#^ ^7l# -f^H # 

2fl*l* *lH*Rr o^o^^. DDR SDRAM °ll ^ ^ £iEofl|. ^ oj ^aV wj-*) i£t*j . 

[^^o V 5] 

t t 51^ #EflS ^rTfll- tH ^l^Rr ^-^8-9.5. ^ DDR SDRA1HH°1 

*8°<J H oM U^. 

6] 

^ 4 %V *fl 5 5fl°H, ^7l cflolEf <a^ efl^lofl. 7n v € 3Hb}-7> 4^*1 

§fe DDR SDRAM *\ S^H^-g- U<3 U <M 
7] 

DDR SDRAM^s] i^H<^ ^oj ^ ^1 "o^l SJ<H-H , 

(a) DQS H^l- -f^H DQS ^*>JL, cflo]^ -f^H 4^7)^ t-flo] 

(b) #7l DQS wl^S.-^ #71 DQS DQS efi*H ^^>^ 
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(c) ^7l DQS ^}3L^ *I1*H1 ^7l£H ^ i ^-71 DQS ^dJL^I 

(d) ^7} 1 A]^o^ H^o^ 6)]*\6\) -^7l£]cH ^-7] C-flolE]- <*J ^ ti^S.^ #33^r 

(e) ^7l 2 ^jro} efo]^ o^ofl ^7l£l^ «3 3 B^S^M #^£]^r # 

(f) #71 Tfl 2 ^151^ ofl^ofl ^7l£]ol Aj-7] c^olEl- °m 2fl*H ^ ^ 

(g) A o V 7l &7\](e)°\)*]£) A o V 7 ] ^ 2 A]jr^ ^.ol^l 6\]7]6\] ^-7)^0] ^*Kr ^H^S* 

°l-§-*H ^"71 cflolE)- Jg-^-a- *)H*Vtt ^ s.^ ^ DDR SDRAJHH^ li 

H<gl- 

8] 

DQS 4*) 2) -^^M: j^Sfe 3j-§- f^o s sf^ DDR SDRAM^l *i IiHoj| *goj <gAj- yj-^ 
i^H^l- Hj-^. 
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WW 10] 

*fl 7 *<H &°H. *fl 2 ^IJL^ 5^-0]^ ofl^ofl -g^l^H ^I<H ^llf ^^1- 

^ ^ 91^ ^ ^£-3. *Rr DDR SDRAM °fl *i 2] ^oj ^aJ- « o v*j . 
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[51 1] 




[51 2] 



DQS- 



dis dsb 



DQS 



DQS eH*l 



dsrt2 
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